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In This IssueHow Listeria Gets a Grip on the Met Receptor
PAGE 235
The receptor tyrosine kinase Met mediates signals critical for cell survival and migration.
The human pathogen Listeria monocytogenes exploits Met signalling to invade host cells
via its surface protein InlB. Here Niemann et al. present crystal structures of InlB in complex
with the human Met receptor, which show that InlB locks Met in a signaling-competent
conformation via two interfaces. Interestingly, the primary binding site is different from that
of HGF/SF—the physiological Met ligand. Additional biochemical studies reveal massive
receptor clustering induced by interaction of InlB with host-cell heparan sulphate proteo-
glycans that act as co-receptors, ensuring high-level receptor activation.
Killing Adenylyl Cyclase Lets Mice Live Longer
PAGE 247
Increased longevity in mice has been primarily associated with caloric restriction and alter-
ations in metabolism. Here Yan et al. showed that mice deficient in type 5 adenylyl cyclase (AC5) were resistant to cardiac
stress and cardiomyopathy and displayed an approximately 30% increase in median life span. Adenylyl cyclase catalyzes
the synthesis of cAMP, which plays a pivotal role in beta-adrenergic receptor signaling. The authors show that the Raf/MEK/
ERK signaling pathway was activated in AC5-deficient mice and cells isolated from the mice exhibited ERK-dependent
resistance to oxidative stress. Thus adenylyl cyclase appears to regulate mammalian life span and stress resistance.
Sorting Out Small RNA Silencing
PAGE 287 and PAGE 299
In Drosophila, distinct pathways produce siRNAs and miRNAs. Forstemann et al. show that despite their distinct biogen-
esis, siRNAs and miRNAs are sorted by a common process involving two types of functionally distinct Argonaute protein
complexes, Ago1 and Ago2. Specific small RNAs may be loaded onto either Ago1 or Ago2, but this association then
determines how the small RNA functions to repress gene expression. In a companion paper, Tomari et al. reveal that
the sorting of small RNAs between Ago1 and Ago2 is an active process that depends upon the structure of the double-
stranded assembly intermediates. The authors propose that sorting small RNAs between Ago1 and Ago2 renders Ago2
readily available to participate in an siRNA-mediated antiviral response while preserving Ago1-mediated gene regulation
even in the presence of antiviral siRNAs.
Resolving Complex Recombination Intermediates
PAGE 259
In Bloom’s Syndrome, mutation of the gene encoding the RecQ DNA helicase BLM
causes deregulation of homologous recombination and a high incidence of chromo-
somal aberrations, thereby making Bloom Syndrome patients prone to cancer. Now,
Oh et al. show that the BLM ortholog in budding yeast prevents aberrant crossing-
over during meiosis by suppressing the formation of recombination intermediates
comprising three and four interconnected duplexes. Identification of these inter-
mediates reveals that broken chromosome ends may reiteratively engage multiple
templates during recombination, which may increase repair efficiency. BLM is re-
quired to dissociate chromosomes and thereby minimize the risk of potentially del-
eterious crossing-over.
How F1-ATPase Rotation Comes Full Circle
PAGE 309
F1-ATPase is a rotary molecular machine that can synthesize or hydrolyze ATP when
rotated clockwise or counterclockwise, respectively. The chemical reactions driving particular segments of the 360º rotation
had been unknown. Adachi et al. now show that these phases of counterclockwise rotation are driven by phosphate release
and ADP release. These events, together with previously reported chemical reactions, can now completely account for the
coupling of chemical reactions in three distinct catalytic sites to mechanical rotation that drives the activity of this enzyme.
Bacteria Size Up Their Nutritional Status
PAGE 335
Cell size in bacteria and yeast depends on nutrient availability, but the molecular basis for coupling metabolic rate to cell
division is unknown. Now Weart et al. describe a metabolic pathway that transduces nutritional information to the division
apparatus in the bacteriumBacillus subtilis. Disrupting this pathway results in formation of unusually small cells and defects
in coordinating chromosome segregation with cell division. A key player in this pathway is the nutrient-sensitive effector
UgtP, which interacts directly with the tubulin-like protein FtsZ to delay division, thereby allowing cells to attain the appro-
priate mass before division.Cell 130, July 27, 2007 ª2007 Elsevier Inc. 193
Keeping Mitochondrial Transcription in Check
PAGE 273
Although the basal machinery required for the initiation of mitochondrial DNA
(mtDNA) transcription is well defined, modulators of mtDNA expression have not
been characterized. Now Park et al. reveal that MTERF3 is a negative regulator
of mitochondrial transcription initiation in mammals. MTERF3 binds to the mtDNA
promoter region and MTERF3 depletion increases mitochondrial transcription initi-
ation. Loss of MTERF3 was embryonic lethal, and heart-specific inactivation of
MTERF3 caused severe mitochondrial dysfunction and terminal cardiomyopathy.
Thus, proper regulation of mitochondrial gene expression is crucial for mitochondrial
function and cellular energy production.
Monoubiquitination Can Be the Kiss of Death
PAGE 349
As muscle stem cells respond to tissue damage and begin proliferating, they enter a transit-amplifying phase that is asso-
ciated with the expression, and then disappearance, of the transcription factor Pax3. Boutet et al. now report that Pax3 is
subject to ubiquitination and proteasomal degradation. Intriguingly, it is a monoubiquitinated form of Pax3 that undergoes
proteasomal targeting and degradation, not a canonical polyubiquitinated form. The authors show that specific lysines in
Pax3 account for this regulation and demonstrate that a stable, mutant form of Pax3 inhibited myogenic differentiation.
These results represent a new paradigm by which proteins are targeted for degradation by monoubiquitination.
Homing in on Kit Activation
PAGE 323
Stem cell factor (SCF) activates cellular responses through the receptor tyrosine kinase Kit.
Yuzawa et al. now solve the structure of the Kit ectodomain with and without SCF. Their
results reveal that SCF is required for receptor dimerization, which leads to interactions
between residues in neighboring membrane-proximal domains of Kit, thereby promoting
receptor activation and downstream signaling. These residues are conserved in other
family members, hence this mechanism of activation may apply to other receptor tyrosine
kinases. As several diseases are caused by mutations in receptor tyrosine kinases, this
structural information may be applied towards the design of new therapeutic drugs.
A New on/off Switch for Gene Expression
PAGE 363
Many technologies exist to control gene expression in eukaryotes; however, tight, revers-
ible gene silencing has remained a challenge. In this issue, Deans et al. have engineered
a tunable genetic switch that couples the use of repressor proteins and RNAi-mediated
repression to create a circuit that can be adapted to turn off any gene. This work estab-
lishes a system for exquisite control of mammalian gene expression that can be used to
explore the functional role of various genes in cellular function, development, and disease.
The H Element and Odorant Receptor Gene Choice
PAGE 373
In mice, each olfactory neuron is thought to express only one of 1200 odorant receptor
genes. The mechanistic basis of the one neuron-one receptor rule is unknown. Previously in Cell, Lomvardas et al.
(2006) proposed that the H element—a 2.1 kilobase region upstream of a cluster of seven odorant receptor genes—
regulates the choices of all odorant receptor genes through interchromosomal interactions. Now Fuss et al. show that
targeted deletion of the H element affects expression of the seven genes in cis to variable extents but none of the other
genes outside this cluster. Their results do not support an interchromosomal regulatory role of the H element in odorant
receptor gene choice.Cell 130, July 27, 2007 ª2007 Elsevier Inc. 195
